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1 

[8(1*9 3 ] fliia*> Victor. B&iB8Bffi<D 1 o 

^ mi let - ^*6^ntr &s i (Dom^-vt . 

*l6SU<DX^-U"B<!:> 

sws»2 cos3t««c««or . he** ^ :/rtccKas 

n5^20^^-1Mli, 

-fMMfrC* 6 , MWUS 4 IBiJtf)^ ^ K 

M»^raKu/ci^. 9S8B«sifsts««©*a^ 

[ Ht$q 9 ] WE* f ? :/|*9<DhuES 1 WS2W^ 

E*«aa!a«w*a»r4te^o«flfc*tt*&"r*, * 

1 RO'SS 2 K*St*. if*lJ4ISt£CD^ ^ 

[|»*3l l 0 ] miles 1 S0 f »2 CDX^— 9-JB*s«*tt 
WfrhtiH*) . BulBS 1 StfS 2 ©Hffi>t^SuEm 1 Stf 
S 2 tf> 'J - K . **UC J: 0 |t|gS^®K-C0 I 



(2) 4#BB 2 0 0 2 - 746 0 6 

2 

[wwai i 1 3 guiam i son 2 (D^-c-tf m&mm 
<b. 

X**C»fiT*«5^*&*#?rr5. SIMS 

mizm i ©ffi5fe«stc mm u r , a? ia* * ? k is^ 5 
Wuias2(Dffi5 , c®cp^u r. Hyia^> * ^wkkbs 

n^^2<D^^— !fBi, 

MIBS&<&*> ? ^rt<7>H«ESr 1 SOS 2 cOX^-it B 

©ratcKBsn, *«^Enftnsti*i*, mil?****? 

miB3-^^ccsag$n. Bfls^Enunsnit*, 85ia 
TV x^±<Dia»$n/cmrsa^fB^BJc*fLT. sje 

fiKfe4a&«KT S«'»*^flE"T *>U)l>m± 4Stf BBSl 

[IS*JI1 3 3 «««:B!fE«!ab-*BK:ffi*&-r4«Sl 
U - K**t?, ft*Jl 1 2 tetScDf 1 y ^ ^ • h*7-f 7 3 
[IS*Ji 1 4 3 mrtaHMU - K^luiBS 1 MS2(DX 

^— ^BopaoHJE«iA**> v^rttcEBSti. -en 

30 51 3IBiStCD^X^ • K7^^ B - 

C»*ffll 5 3 83EX^— 9-B^*«f4r*0. milB^ 

IBSgcD-r-r • K^-Y^c 

[It*H 1 6 3 UES5tHlffiRC/B(rEx^ ^ y^tVEtt 

Kb- ^ JROiB^m a* 2 ©S3tiS©ts J: 0 fc/h S c » . 
IS*J| 1 2 IBiSO-r ^s^ - K7-r^ 

40 [0 0 0 1 3 
[0 0 0 23 

WBB3Ht«i4*^ ^ K*fflC * r ?*J 5 iUMtttEttf 

50 ^7'i>^l (ABS) 4iWT^ c V'\tm 



3 

[0 00 3] x-f X*i:(DK»»£0T«raSft*«81*fe 

met*?-* - htc<£t)±mz2tiz>*?> *tib 

In (MR) RflXO's* FlCtf. (AM 
R) , E*«SU61K (GMR) (^f>^;^SGMR 

a { MT J ) «&«:tCfet-^< 

WW^y F©H#ttX7-f ^OABSCCJ:^ f-^x^ 

[0 004IS1 (DPgSKi, "IMtfiStt" (superparamaq 
netic) ^CHilT^ SgflTW*:? • F^-T^O® 

s» t f y b ftoimM® cc J: o ?s» s & s r cc s r 
ttt^oems^tts^sfiss^wair^c tic <* o . 

iM^* K^««fi5S!«»«:»ii«>^J:^«:. F<D 
»KOt*f4<Ol#tt«c4>t^«. ^sr F<03fc«<D»i£^fi8 

[ 0 0 0 5 1 ^2 ©ISJHW:, ®ffr- frffiRfcifflnS # 

£ 0 ttiffte. Ki^^x^i^raorapsti. 
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4 

KifyX^g}^ (triboloqy) JCBBf 5»ffiW& 
h7^li^ 2$ ■* < Sii g *i S x > ^ 6 

[0006] i*>?±<mmm 

(TAMR : thermally assisted maqnetic recordin 

q) corns, mf*ft<ommtmm&fr<D® 

+»«cfi < . * tcm&-e<D&m tr > f £ r 

^+^iC ft < m &2 tl Zo TAMRtCtttZ m^frco 7 

<t'*«$*4lS (IBM Technical Disclosure Bulletin. V 
ol. 40, Nck 10, October 1997. pp. 65-66. \ B 

M©*I»RS5 5 8 3 7 2 7-^iC|e*g) 0 Ctl^OT 

^o-^rit W»«l«»*Htt«:f=-* - * FJ:9 t> 

[0 00 7 ] TtiSa (MO) ife»TAMR^f-A(C 
5 9 8 6 9 7 8^riilwe>ft-Cte<). *crttGB«C« 

fcj:f;. */c«^t>^JKD^T:f^c iced:*; . MO 

ft&„ *S49*lF»4 5 2040 9^-cai^6n^ct0 
[0 00 8 ] 

O J: ^£-TS HUH] fitoT. V v v 
^ FS5«ScD»^tc J: 0 . * tcbtm&fr^ -j F 
50 ^6(D7 y>5/»»(CJ:06fcffi3h*<!:^' i )WIE*ftC't 



[ 0 0 0 9 ] 

^-tMfCOrBltCM^^l^c CPP (current-perpendicu 
lar-to-the plain) iW*n* 1 IISSWI"CW. * 

T& 0 C I P (cur rent-in- the plane) &P¥iXtl&flf2 

fitst-^o^ti-eti<z)B!itcsai4Ts 9 east-* 

5? • b^y v K<Dffi5fc4S©ff£Kte 
[0010] 

aisfs ( m r ) sro *; ^ ^ » k© 

• *<t > y • x 5 #u e<d. K • * + r£>f£ 

*lSa f »2©S/-;bKJiS I SO'S 2<D|fflCC#$ft 

cr*t>^p i/S2> . hi ccin^n^ck^ 

'Jl/^ffi (ABS) ^6Stoe>n^ B H2«*fc, «ts 
t-^-hl 2©TWJtCBBB'3ti*«»g2eJi 1 1 * 

»ii**i*t^^ h<7>*St*. KOffiStiBP 
2<E>«fllffr*ffi («WRWBS h ) 4 . K© 

(hi tc^enr^sns) tccjiowesn. is 
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WHO** y y'WG t . i»SOS8^i -r y * *±<D$ 
tt.Hl l4©IH©lffllBS (H2#JB) tlcttiUTZ. 
[0 0 l l ] $^TAMRvXf Am. JSCtt- 

CC«#ii**i4. t-^if> Htt 

o . t * a> 6 » <r a> & £ * (OfiBttn <d&&& . 

jW,'»«*(D»ii*^^ KOSSWCCJ:0«E3tiS. » 
2©y?^r«, r-^? • tr» h©7-/7> F*iE»-r* 

20 [00 12] Sii^h^y ^x?2/tt, J££at-^R 
^iBWfi8ifc-^cDiHCCj:f3^3n4 # ffi^r, P2 

^ hit (h/w) 0«5MP2*sar&mii**. 

JH*lkWW^3C>/c«6 (Wx«5 00Oe«T) . 
^ ^ K©/c*©fiai4»W^<> o«6ttf0-t-^ > b (C 

[0013] H3Zky f H4*#«Sf4i, *¥ia»JH© 
TAMR^-j KOHtSWIASTSSn^ !S!nt:-^20^ 

40 ftom-ftte. fiattSrtcc??fiT4o for, Ittioi 
K«SB^fflc»r i ) — b'< y ^^n^ 0 

[0014] H3&tfH4-CW. tfiSxHS/c^tSKt:- 
^2 0A*C I P (current-in-the-plane) Jf5<*6Cj:0)B 
Uic^n. 3V«R2 3rtCC|B«Sn*lSfiifc-5r2 0*« 

S85JH***<ftt^-C. Sii^fiSSffiP 1 . P2^. ffi 

50 3L«80/20^P^ (NiFe) fc<fO. tt'srtt 



*Wa*£Ccffi!fib-*2 OOfi (W.) lcj:D»5E$tt 
5©r, ifiP2, P HiJSRb-* 2 0<0*IW,J:9 

fc£i>*Bw*wr*c£#r*, ^nccj:o. (sobi* 
KjBaasw*5tt«pisBtctts. c i p 
meat. 9&*wm<D9&*¥+ v^wgw*, 

2 0<D*"«— FBI lWI2<b, *ft60DR8K:!*$ft 
b -^20 ji - >fb3 nfeSWUI 2 3 £ 

fr6«iasti*. c i pjgttrw:. hm 

trofctttttctt. r^s* (a 1,0,) . mtrfr's 

ft. WjL«PSP^A*fctt*fr6JSS*. tg!nb-£2 0 
«. *«H2 3 0#**«* (Tttto*, fc-£20^ 
©IS !/ - K £ L r flE JBT ^t-^20 OiBf M<D<H« ) 

St. ^>^^(Ta), f^XTi), */c«N 1 C 
rtt£**>6iiS*. ^-v;U§i£«&^* F©3»J»«JK«, 
}fitxb - 2 2 0 £JSS<D*fi«K 11.12 £©M©. S 
S:»T©«S«cJ:*3*SS4ii, t^o-C, I 1SCKI 2 

£#a«ns. 

[ 0 0 1 5 ] C I PfitfiS2 0 «. 

o-^ K«rjaa-r*fc«)K:«effl3ti*^o*^£a«© 
tc aast-#*#i4©3E^a«*. b-££§iA#e@ 

P. LJb&ICktlrr^ I 1 Ji±«ctt«ra c £ cccfc o v tm 
b-*2 0>WBfiJESh4. ?XCC. fi£*(D2»B:7 * F u 
5/* h 3 0^b-^tt»42 0±Cctt«2ft, ><#-><fc 

3 nr. g<r}*aF7-/^Mts 0 fit, c 

tc. b - * 2 0 <Di«fflfJO***««oa!nBltm*«, 7 
t Fl/y^h3 0«rVX^£Orffiffl-r&C£CCj:D, 

fflc^rtTfoti*. <wc. K*tt»2 3*i7* hu 

2 0(DJ.*^£S&9£lr>, fc-^*IEtt-rS«8E«:« 
*&T4C£*nJlffilcT*. 2117* hU^h30© 

r*£©t£. igftj<7)2Sff 7* f u^* h • ^p-t^wf 
ton, »a«:»iE*B}&K©t-^2 ooiEffiacwffi 

Vk . *&t*a 1 2 # b - * 2 0 Rvmnm 2 3 ±cc«« 3 

ti. b-*€r»ii3^ -v FOESffiP 2frht&m? £0 H 
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SiA^ ^ F<D#fc§*^*r. h 5 j ^ilj^n-izX 

©««IS»<0iiB^J:»)t/Etf4C£^r**. -T<cto 

0 : l«i©7^^ hit (H 1 tCfcC^P 2<Dh/ 
W) Sr*trs»i£*^* KM*t3nfc. 
[00161CIP TAMRSii^^u; F 

10 F-u-fr^ha^ laecD^ffiEKc^n^ 4-oog 

-F##fi£S*V 2o©y-K4 0, 4 2«. 3-2 
Y*ii«r4»ii*3-f^CCC««34i. 2ocd«;-F 
5 0, 5 2«. 2»««2 3rt©C I PifijKb-^2 0CC 
Scitt3*i4, LfrUKfrh, 4r><DV- F<D 1 ott. # 
iA*3^JUCSC«Stab-^2 OOS^CcStOr. *ii 

[0 0 1 7 ] 07&O*08-m, TAMRtii^y K 

<D$mwifi7n$ti. tetfit-*?2Q t ^<DmmK mm 

JSOffitCgit (CPP) -C£>£ 0 #iA^5^SP2. P 1 
20 &mm&1&tnt-22 0 2o<DKttlSP 

2&o*p 1 K£Lrttfflrs/c»«c. cne 

* ?*<CJ:9£D£>W> h • 
£>Xt£. C<fil^r*^ 0 CPPiEtttlJ, »iA^5S 
30 . gP 2 S»P 1 ©ra©»ii**> v ^WG©*JI4«;-^- 
9"«L lML2i, h€>€C»*tlte^*-Mt 
3<a/tfilSBl2 7£^6«E0. S-BlW«ffiP 2 a 

O'P li^60«»0*«y- K£Lrffffl-ri. y-K 
RL lS^L2«a^->A*/c«^6>J3SS. b-5r2 
0 '^Mt^Bl Ftt«*«*fiffcTJl/ 
^^•^A (A 1 N) tt£*<D, ^CC@n/c*6IS(*^6^ 

9. -encccto P2*>6'p igfixR 27© 

fitnb-^2 0 '»»*ai;r*raifftf en*. tgKt 

-^20U C I P«RS*JBffit5fc«){CttfflJh 
40 /c^ , a-teX£ia«(D^D-fe^ccJ:»3^iS3n?> (H5# 
H). CPP^ttrB, 'J-FP2, Pl£fiCib-^ 
2 0 •£©«©*»««««#. C I P»$tt©.»^<fcO 

2 0W(Dx^i/(Cfe^t. 2gmj]§2 3C0^**pI^£ 

wasfsavwsttti. cpp»tt©*^«tirt»5. c 

tttDM^^WT^ >; - FtW*«S»«:A*nHfe-CA0 . 
fflab-*2 0 'rt«:*jt*r. ft»tt«fltae**£flE3 

50 *12>. 
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[0018] CPPff*tt£«fflTSTAMRgii<*^;< 
K 5 0 '{iffi^P 2 CCgM&U - K 5 2 '^^iSP 

i icmmsnz. 



* [0 0 1 9 ] C I PSO'CPP TAMRgii*-^ K 
Ill icfnt . 





* 




1 

A 






(run) 


Jftttt* 

(Jim) 


(ran) 




CPP 
(ohm*) 


CPP 


CIP 

mm 

(ohmi) 


CIP 
(nm 1 ) 


M 

(GWin'J 


200 


200 


100 


300 


1.25 


40000 


5.0 


20000 


32 


100 


100 


50 


300 


2.50 


10000 


10.0 


5000 


129 


50 


50 


25 


300 


5.0 


2500 


20.0 


1250 


516 


10 


10 


5 


300 


25 


100 


100 


50 


12900 



[0 0 2 0 ] C I PRtfC PPJSttt-*<DW;frtt> g£ 

K£roffigt#{I*)Hc5 nmM 1 0 nmtc<fc0, Mft 

inxio nm<D6B««:2 0 0 9 C^rillST^<DCC^^ 20 
3 ^ KDflfcttrt*. 5 0 0 # CTbS6 0 0*CCC 

J&3ft£« C I PMCPP TAMR»jA«&^* K<£> 
ffi*OJ»lCSH$BJ«. 1 0 0 tfa» ( p s ) art* 

[002 i] zt&tLx, *§zwommcmL-caT 
coo2 2] c i) mmmM^^^t. mik&*fw? 
_cD5smisi^^i^^iisiA^-N >- t*ot, Mia*- .30 

(2) 85IE*> ^^rttc. SJ8Bfc-£teJ£»3tt*3il 
KtfS*2<D*»'J- K£^fc\ BJIB ( 1 ) BB«G>^ 
K. 

(3 ) fjia^> v^rtCC*or. «r8B»«© 1 o*BJ8B 

t~*i»hftm?zm\<om¥kx'<-' rt. una**? 
7W cc * r . 8'J<Dmf taffiS^ m ib t - £ £$hkt £ 

»2©lft«l^^— *<b**tf. Hulfl (2) ib*©^* ' 
K. 

ofjiassioema - ^ <b . h5fsb» i omftmcmm 

■ 3fi^^2<0^^-1f»<t. BiT8E+> v -7ft<Dffl&m 
&KW££^£:3^B££#t^;> Ko 50 



( 6 > m2&&±icmfmtrimm st?, me 

(4) SBttO^* Ko 

( 7 ) mimm&mmm 0 ^t-#mbs« t iuibsja^ 
K©Huffifia«3-^<b©wtcieas4i. stasis £ 
wibSeK vm+t (Dpjcciea 3 n asn o> - ;u kjb * 

8913 (6 ) SaiS<Z>^? K. 
( 8 ) mFIBffi5t»ffiRC^!BS«ffi(Dffl*^ ^T«cfli«a 

tea o r u i * , m&mMt&izmmomtmzm 

2©ffi5t4S<O»S<fc0fe/h3l\ BuiB (4) fEtR©^* 
K. 

( 9 ) buIB+> ^rt<DHlflES 1 SO'M2CD^^— ?S 
&Z<bn%*)~ b'&Sis. 8ulB (4) EttO^v K„ 

do) mm 1 31^02 <Dx-<—tfB^anittf4^6 
, -Suia^ 1 so'f 2 <Dmmftfrm&m 1 so« 2 <d 
•;-k***. *ticcj:«3«r8B«s>t©io*atn-s« 

€riiDr«ii3*iS, BJIB (9) IBiJcO^u; K. 

(11) B9SB^lR^2(D^^-1^jB^#fti»tt^JB^ 
HUiB (9) IfitRcO^^ Ko 

(12) S«^OH9faate±0®miBi§Jl^s^(pl$i^ 
ESmtBii^ ^ X ^ ct . f a ^WfiliS^IiW 

tax ^ >r ?<Dmffi&i&ffi±ic&f8 l 3 n ^>^^^^coem 

K£*S*. W»B»ii*^-^ K*v SiA^^ 
t ^7*«:ffliS-r4<fc5tCPJIB«:*W6<7, milBr X 5? 

M-^rWr^Sma-^i, W8B*l©«5fe4Stc«lSL 

m i Ro c m2cox-:--^ii(OPa E icc§ag3ti. «%A«Entti 

3 ft 6 £ * , MIBt 1 -< X ^±(DNIBttjMBMJ|«ilM-r 
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u 

(13 ) *«*t(^ga^fit!^t--dfl■^ew&'r4'«« , ;- f 
(14) «rie«*y- Fwmawiaowao^^t 
*a**«r82!ffiKt-5rji©3pffirt**ns. una ( 1 

3) 5EiS<D7W X* . K^^^ 0 10 
(15 ) W92X^— *JB**»«ttr* 9 , Wiai8fiBJt# 
*»«:S}IS^^— tM14ii0r, itufaffifcib - *BCc£ 

*«cfltt&-r*ttia««i;- F*4tf. «sb < i 2 ) sats 

Of • F^Hf ^. 

(i6) mrias^fflss^fuia^ * y y©swaa«ffi<D 

(12) latSO^^ 7s >? • <r 

[0 1 ] K^ff^SSfiii (MR) BffiO^? FR 20 

vmm&w&fr^v f©— aw>wffiBir*>s. 

£. Se*Offl^S8S»aia (MR) 8«0^7 F&tfR 

»tt»ii^^^ Fo-aw>lKffiiar*s. 

[03] + -y^V3(Datat-**ai;4«SlE** 

(C I P.) ^ifiOTAMRtM-N 
v F©KEHr*4. 

[04] »ii*^i-"uryrt<o«tSfc-5'*ai;*««*s 

¥®f*J (C I P) *ifc*i*. *W»DTAMR»i&#^ 

_*jf.©Kffiiar*4. - ... *3o 
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* [05] v7fttct&tiit--2£mm-t2>tj y 

[06] Fi*»ii*3^;UR^C I PtStnt- 

£<Z)WT^ h£7irr. 03SO'04CC^5*1^TAM 
R^-> F<D 5 PffiH'C*4, 

[07] g&#^-t- v^rt©«!St-if*aiD*««^ 
^ffltcsa: (cpp) ccitns, .^^cdtamrs^ 

FOKBH'C**. 
[08] «^¥+*^©^fc-**aC4*»# 
^PffiicSiS (CPP) imtiZ^ *^0flCDTAMRSiA 
F<DKffiH"C*i. 

[h o 3 way - F*t»ia*=i juro'c p p«aa t - 

£(DU-YT r > h«7ft*\ 07&tf08K^£*i£TAM 
R-^ y F<D¥ffi0"C£>£ e 

10 X^7 

1 1 ffiSUBfiW (*fc«8Btt«) 
12 fisS*-^- h 

2 0 tSCib-* 

23 mmm 

40. 40' . 4 2. 42' . 

2 ' y - f 

S 1 . S 2 FJg 
P 1 . P 2 fiBSJt 
Gl. G2 *>*7'S 
MR fiBSUKSJR*- 
WG SiA^^>v^* 
AB S XT • »; 
C -Y ;b 

Y ,3-2 



5 0. 5 0 * . 5 2. 5 



[0 1 ] 

w 



[02] 





P1/S2 
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im4) 




[B5] 
30 23 



II 



[06] 



[07] 



,C /V 





[B8] 



[09] 



,ABS 





(72)#69!# y'vU-jts* •HisvV 
790 



2261 

*>y-*h</-h 600 



(9) 

(## ) 5D033 AA10 BA11 BA21 BA80 BBOl 
BB14 BB43 BB51 
5D034 BA02 BB12 

5D075 AA03 CCOl CC07 CC39 CD20 
5D091 AAIO CCOl CC26 DD03 
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